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Linde Wells Update
March 1981

Dear Friend.

As you may know, on January 31, 1981, the New York State Assembly Task
Force on Toxic Substances released an Interim Report which contained new
information concerning the involvement of the federal government 1n the
disposal of radioactively contaminated 11quid wastes at the site of

what 1s now the Linde Division of Union Carbide 1n our Town of Tonawanda
In addition, the report documented that plant workers at various Manhattan
Project and Atomic Energy Commission operations in the Niagara Frontier
Region may have been exposed to excessive levels of radiation during

the 1940's.

I wanted to take this opportunity to bring you up to date on the findings
contained 1in that report, my reactions to 1t, and steps which are now
being taken to meet the challenge of these findings.

To better understand the revelations contained in the Assembly report,

1t 1s helpful to know some of the background In June of 1942, President
Franklin Roosevelt authorized the commencement of atomic energy research

and development work which was to 1nclude the immediate design and construc-
tion of production plants to provide materials necessary for "atomic fission
bombs". The project was dubbed the "Manhattar Progject” and was formally
referred to as the Manhattan Engineering District (MED), of the Army Corps
of Engineers To provide the "feed materials" needed for the production

of this new atomic weapon, the Manhattan Project began to procure large
amounts of uranium bearing ores and convert them through various refine-
ment stages i1nto the feed materials for the manufacture of the atomic bomb.

The Linde Air Products Company in the Town was selected as a refining

plant because of the expertise 1t had acquired from 1ts work in the ceramics
business, in which 1t processed uranium to produce certain substances for
the coloring of ceramic glazes.

Linde's contract with the federal government called for 1t to operate a
facility which would refine uranium ore 1n a series of three consecutive
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steps. Only the first of those three steps relates directly to the dumping
1nto the wells. In this first step, ordinary uranium ore was refined 1nto
uranium oxide (U30g). Additional refinements were made in steps two and
three and the product was then shipped to Electrometallurgical Company in
Niagara Falls to be further processed through additional steps into uranium
metal. The refining of uranium oxide began at Linde in July of 1943 and
continued until the supply of low grade uranium ore became unavailable 1in
mid-July of 1946.

The refinement process 1n "Step One" consisted of adding certain chemicals

to the uranium ore to produce the uranium oxide. The waste products of

th1s process consisted of highly caustic alkaline 1iquids containing primarily
sodium sulfate and sodium carbonate, along with traces of uranium oxide which
could not be captured The federal government pressed during these years to
maintain top priority for the production of uranium metal as 1t was vital to
the war effort and was needed for atomic fuel 1n the 1mmediate post-war era.
The present Linde Division management has emphasized that the Tonawanda

Linde site was the only plant in the United States producing uranium oxide
for the war effort and any delays could have set back the entire Manhattan
Project. Five buildings were used on the Linde site as part of this opera-
tion. One building already existed, the other four were built by the federal
government

Initially, the radioactively contaminated 11quid wastes were discharged into
the sanitary sewer system. However, the heavy alkaline nature of the radio-
active waste-water made this prohibitive because the alkalinity destroyed
bacteria in the sewage treatment plant process which was necessary for 1ts
operation  When the Town threatened to close off all sewage services to the
Linde site, the decision was made by the engineers for the Manhattan Project
and Linde to pump the wastes 1nto underground wells. At this time, the
engineers expressly rejected the alternative of discharging the radiocactive
wastes into a storm sewar which emptied into an open ditch, running through

a public park, 1nto Two Mile Creek and eventually into the Niagara River.
During the ensuing period, unt11 July of 1946, over 37 million gallons of
radioactively contaminated liguid chemical wastes were deposited into the
wells on the Linde si1te. In fact, a recent statement from the present manage-
ment of the Linde Division of Union Carbide indicates that a preliminary review
of thelr records indicate that the actual quantity of the Tiquid waste disposal
1nto the wells may have exceeded this figure

Significantly, during the period from April 1944 through July of 1946, there
were occasions when the wells used for disposal became clogged and at these
times the wastes were dumped directly into the storm sewer on the site,
which eventually led to Two Mile Creek and the Niagara River. The report
indicates that the amount of such discharges probably equalled the amount
put 1nto the wells. Initially, only one abandoned well was used at the site
However, as production progressed, four additional wells had to be dug on
the property for the same purpose.
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While 1t was commonly known before the release of the Assembly report

that Linde Air Products had been under contract with the federal govern-
ment's Manhattan Project to produce materials necessary for the production
of the atomic bomb, and while 1t was known that there has persisted some
Tow levels of surface and building contamination at the site, the use of
underground wells for disposal of radioactive liquid wastes and the use

of the open storm sewer for the same purpose from April of 1944 through
July of 1946 was information totally new to me and to the general public.
It obviously created a legitimate sense of concern throughout the community.
I was amazed that this information had never come to 1ight given the numer-
ous federal and state-federal 1interagency reports making reference to the
Linde-Manhattan Project operation However, given the fact that much of
the information secured by the Assembly Task Force investigators was con-
tained 1n previously classified documents which were only uncovered using
the Federal Freedom of Information Act, i1t 1s not that surprising

Despite criticism from some quarters as to the timing of the Task Force
report and the manner of 1ts release, 1t, nevertheless, did serve to bring
some new and significant information to 1ight. Knowing what we know now,
1t 1s imperative that we find out exactly how safe or unsafe the disposed
T1quid wastes are to us today. Many of us have lived 1n this community

for decades since the dumping occurred without seeing any apparent wide-
spread patterns of 111 health effects, although the attention given to the
revelations concerning the wells may now bring forth instances where 111ness
could be linked to radioactivity. There is no question in my mind but that
employees who worked at the Linde-Manhattan Project site during the war
must have experienced sizeable levels of radioactive exposure  However,
this historic problem has been known for some time.

The present environmental and health wmpact of the radioactive liquid
wastes disposed of 1n the underground wells 1s, at this point, wmpossible
to determine  Consequently, 1t 1s imperative that the appropriate federal
agencies, the Departments of Energy and Defense, begin to dri1li, bore,
and test to determine what, 1f anything, remains below the Linde site and
its environs and to determine what danger, 1f any, there may be to area -
residents. Likewise, the path of the l1quid wastes disposed of through
the open storm sewer to the river should be tested to ensure that no
dangers persist there. Because of this unique responsibility of the
federal government to take action, due to the fact that 1ts own Manhattan
Project was responsible for the disposal methods in question, I have
requested the Federal Departments of Energy and Defense to conduct a
thorough study of exactly what remains of these wastes.

It 1s my understanding that the Federal Department of Energy has agreed

to begin these tests as soon as the weather breaks this spring  Further-
more, I have been advised by Linde that they w11l undertake Timited testing
on thetir own as quickiy as possible to make some initial determinations as
to the status of the underground wells Additionally, the Federal Depart-
ment of Energy must, in conjunction with the Federal Department of Health
and Human Services, conduct a comprehensive survey of the effects of
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excessive exposure to radiation on the health of the civilian workers at
the Manhattan Project site at Linde and elsewhere in the Niagara Frontier.
The present management of the Linde Division of Union Carbide has agreed to
cooperate 1n undertaking an evaluation of all employee health records and
to perform an epidemiological study based on those records.

Finally, a few calming notes First, in my layman's view, I do not see how
1t would have been possible for any of these liquid wastes to have, even 1in
the 1940's, contaminated our Town drinking supplies. The Town of Tonawanda
draws 1ts water from the Niagara River well upstream from both the Two Mile
Creek and the location of the Linde wells. Additionally, the depth of the
Linde wells, while shallow in comparison to many wells used for industrial
waste disposal, were, nevertheless, significantly deeper than the water
level 1n the Niagara River. In fact, the Town of Tonawanda engineer has
assured all inquirers that there 1s absolutely no possible way that the
Town water supplies could be contaminated due to this method of radioactive
waste disposal

Secondly, we must always keep the term "radioactive contamination" 1in proper
perspective. Almost everyone of us is exposed to some level of radicactivity
every day of our lives The federal and state governments have been aware
for many, many years that some Tow level radiation persisted at the Linde
s1te, but that with proper precautions, 1t posed no hazard. In fact, a 1978
Final Report by the U S. Department of Energy had 1dentified Tow level
non-hazardous radioactive contamination on the Linde grounds and in certain
Linde site buildings

Additionally, I think 1t 1s important to keep in mind exactly what these now
nuch-talked-about 11quid radioactive wastes embodied. They were principally
sodium sulfate, sodium carbonate, and water They contained five one-
hundredths of one percent (.05%) uranium oxide which was only the first
product 1n the many steps of refining uranium ore into uranium metal. Hence,
the radioactivity level was really quite slight 1n the liquid effluents.

While 1 am deeply concerned at the revelations contained in the Assembly
report, I am not now alarmed over any threat of new health dangers due to

the existence of the underground wells  However, it 1s 1mperative that the
appropriate technical agencies 1mmedtiately ascertain what danger, 1f any,
exists. I am 1n regular touch with both federal and state officials to ensure
that proper follow-up 1s made regarding the Task Force report. My paramount
goal will be to ensure the health and safety of the residents of this community
and the former Linde-Manhattan Project workers, and to ensure that all the
facts are brought 1nto the open

Thank you for taking the time to read this update, as I think 1t sets things
1n a proper perspective.

Singgrely yours,

OBIN L SCHIMMINGER 3
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Levels of U3O8 Generally Permitted by State of New York to be
Discharged info Public Waters by Users of Radioactive Materials

Technical Supplement to remarks of Joseph R. Clark,

Vice President, Linde Division, Union Carbide Corporation,
delivered to public hearing of Erie County Department of Health
held in Kenmore, New York,

“ March 11, 1981

We have reportea at this hearing that the concentration levels of uranium
ox1de contained 1n the 1iquid waste i1njected by the Linde Tonawanda Ceramics
Plant into on-site wells 1n 1944-1946 during the performance of work for the
U.S. Government on the Manhattan Project did not exceed the limits imposed
today by the State of New York on the discharge of such radiocactive material

into public waters. This supplement provides the technical basis for that
statement.

The currently effective concentration 1imit established by the State of
New York for the aischarge into public waters of liquid waste containing
natural uranium 1s set forth in Paragraph 16.7(b){(1) of the State Sanitary
Code and 1n Appendix 16-A, Table 4, Schedule II at the end of Chapter I of
that Code. The l1imit 1s stated as 2 x 10-5 microcuries per milliliter
(uc/m1) averaged over a period of one year. (There was, of course, no such
Twmit 1n effect 1n 1944-46.) To convert this concentration to the more
familiar concentration unit of parts per million, 1t 15 necessary to know the
relationship between the radioactivity content and the weight of a given
amount of natural uranium and to know the fraction of uranium contained in a
given amount of the uranium oxide involved, U30g.

The specific activity of natural uranium (the form of uranium that was
contained 1n the Tiguid waste that was disposed of by the Ceramics Plant 1n
1944-46) 1s given in Title 10 of the Code of Federal Regulations, Part 20,
Appendix B (in footnote 4 found on page 218 of the January 1, 1980 eaition) as
6.77 x 10-5 curies per gram of natural uranium, which 1s equivalent to 0.677
microcuries per gram (uc/gm). The relative atomic weights of the constituents
of U308 produced from natural uranium are 238 and 16 for the uranium and
oxygen, respectively. Since each molecule of this form of uranium oxide
contains three atoms of uranium and eight atoms of oxygen, 1ts molecular
weight 1s 842 and the fraction of each molecule comprised of uranium 1s .848.
The conversion formula 1s then given by

U30g Concentration Limit = 2 x 10-° wc/ml

2 x 1079 uc/ml
.677 uc/gm x .848

3.48 x 10™° gm/ml

34.8 x 1070 gm/ml

34.8 parts per million (ppm)

The available Ceramics Plant production acata for the 113 weeks involved
indicates that the average uranium oxide concentration of the 1iquid waste
discharged nto the disposal wells at Tonawanda 1n 1944-46 did not exceed 34.8
ppm over any one-year (1.e., consecutive 52-week) period.
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